Understanding detailed features of the dosimetric EPR spectrum of irradiated sucrose by Kusakovskij, Jevgenij et al.
Session: Paramagnetic Systems
Understanding detailed features of the dosimetric EPR spectrum of irradiated sucrose
J. Kusakovskij∗, F. Callens, H. Vrielinck
Ghent University, Department of Solid State Sciences, Belgium
∗E-mail: jevgenij.kusakovskij@ugent.be
High-energy radiation induces radicals in solid-state sucrose that are easily detected by electron para-
magnetic resonance (EPR) spectroscopy. Several species of these radicals are stable at room temper-
ature and their concentration is proportional to the absorbed dose in a considerable range (200 mGy
– 10 kGy) [1], making sucrose interesting for emergency dosimetry and characterization of irradiated
sugar-containing foodstuffs. Unfortunately, the complexity of the EPR spectrum, that is made up of
several distinct components with complicated hyperfine (HF) structure, slows down further improvement
of dose assessment protocols. A thorough understanding of the spectrum would possibly solve this issue
and would make sucrose a more appealing system for dosimetric applications.
Recently, we completed the characterization of three known stable radicals in X-ray irradiated sucrose
and showed that the central part of the powder spectrum can now be understood quite well [2]. In this
contribution we present an ongoing work on identifying a fourth radical species most pronounced in the
wings of the spectrum. From the analysis of angular variations of Q-band (34 GHz) electron nuclear
double resonance (ENDOR) and ENDOR-induced EPR spectra at 110 K, we determined the g tensor
and four β-type 1H HF coupling tensors. The Schonland ambiguity [3,4] was eliminated by including
four rotation planes in the analysis. The contribution of this component to the dosimetric powder EPR
spectrum and possible radical models will be discussed.
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